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Abson’s method for recovery of asphalt 4 
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by aggregates, data for various aggregates 
used in concrete 26, 53, 73 
by concrete, comparative data for 
Haydite and limestone concretes vari- 
ously cured 54-58, 61 
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concretes of various mixes 30-32, 
30-41, 44-46 
treatment of forest highway fill 
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190, 192, 193 
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Cc onnectic ut data ae 
Acids (sulphurous, organic) as affecting rock 
decay 70, 72 


Administration of highways, funds for, see Rev- 
enues, highway 


Admixtures, use in soil stabilization --~ 201, 03 
Adsorptive properties 
of argillaceous matter 73 
of soils in relation to soil stabilization, r. to 
p : 201 (fn.) 
Aggregates: 


bituminous aggregates 
sizes commonly used in  oil-processed 
roads * 93 
types, gradings, and proportions used in 
liquid asphaltic mixtures tested on 
circular track 85, 94, 98, 99 
concrete aggregates 
gradings used in test concretes 26, 53 
presaturation in tests of Haydite and 
limestone concretes 53, 61 
tests— 
significance of, r. to p 73 ({n.), 77 
test results for several aggregates 26, 53 
types and proportions used, relation to 
quality of test concretes _ 25-49, 53-58, 61 
varieties of rock apt to be unsatisfactory 
durability 
determination by petrographic study 69-74 
factors affecting 70, 72-74 
Aging methods, aging periods used for slow-cur- 








ing liquid asphaltic test speci- 
mens: 
relation to 
stability. So 99 
xylene equivalents 60, 61 
severity of, comparison with severity of road 
ES ei a 99 
Air: 
exposure to, effects upon 
components of rock 70, 72 
liquid asphalts (slow-curing) 60, 61, 85, 89-99 


Air curing of concrete as affecting strength of 
Haydite and limestone concretes 


tested at different ages. 53-58, 61 
Air-fuel ratio as affecting fuel wnt aniae by 

motor vehicles 118 
Ames settlement cells, use, r - 
Angel of Shavano 212 
Arches, displacement theory, , application in de- 

sign of flexible culvert pipe 222, 223 
Argillaceous materials in rocks, arg'llaceous 


limestones__ 72-74 
Asphalt pavements, impact reaction of sheet 
asphalt pavement on waterbound 


macadam base___- See 
Asphaltic residue tests of slow-curing liquid 
asphalts: 
data for selected materials. __- 86-92, 99 


losses in, as indicative of asphalt ultimately 
to be developed 87, 91, 92, 99 
Asphaltic residues of selected liquid pach ae 
(slow-curing): 


reduction time_____________-- ... 87-89 

test data_____ _ 60, 61, 86-92, 99 
Asphalts, asphaltic products: 

base materials of various asphalts 59, 

60, 85, 86, 88, 90 

heterogeneity and tests for_____- 59-61, 86-88, 91-93 

liquid asphaltic materials, research____ 59-61, 85-99 
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Asphalts, asphaltic products —Continued Page 
refining processes, data for various mate- 
rials 59-61, 85 
semisolid asphalts, Oliensis spot tests before 
and after exposure 59-61 
specification requirements for solubility as 
protection against overheating of 
material in refining process 59 
Association of Asphalt Paving technologists, 
investigation by 60, 85-99 
Automobiles, see Motor vehicles 
B 
Barber, E. S., joint author, a 1- 20 
Base courses 
of flexible pavements, pressure distribution 
through 204, 207, 208 
type used for 
circular test track 95, 98 
concrete slabs tested for effects of ose 
lator force impul es 205 
Base exchange, usefulness in soil stabilization 203 
Base materials of various asphaltic products 59, 
60, 85, 86. 88, 90 
Bates experimental road tests, r., r. to p 204 
Bearing blocks, bearing plates, types used in 
load tests of soils 202-205 
Bearing power: 
of flexible pavements 201-212 
of gravel roads in Minnesota 204 
of soils 
comparative data for wet and for dry 
soils 201, 205 
increase by scientific methods 201-203, 211 
quantitative bearing capacity, know!l- 
edge of as essential in flexible 
pavement design 201, 202, 204, 200-212 
r. to p__201 (fn.), 202 (fn.), 203 (fn.), 204 (fn 
205 (fn 


relation to 
rigidity of bearing medium 202-205, 
208, 210-212 
shearing resistance of soil and of 
overlying flexible road mat 209-21 
size and shape of loaded area 201-21 
soil characteristics 201-21 
thickness of surface of flexible pave 
ment 202, 204, 207-212 
research, foreign (German, Frenct 202-209 
theory of soil consolidation and testing 
of foundation soils 1-20 
Beidellite content of limestone aggregates, effects 
upon concrete 
Bending moments, formulas and application of 
in design 
of culvert pipe (corrugated metal 218, 
219, 222 225, 230 
of reinforced concrete bridge floor slabs 149-167 
Bending resistance of flexible road mat under 
load as affecting displacement of 
subgrade adjacent to loaded area 204, 


211 
Benkelman, A. C 201-212 
BenZol-dissolved liquid asphalts and bitumen 
recovered from them, tests 94 
Bibliography of highway lighting, publication 
notice . 116 
Binders, binding materials 
bituminous binders, tests of 59-61, 85-99 
cohesive soil binders, addition to granular 
soils in soil stabilization 201, 203 


see also Bond. 
Bitumen losses: 
of liquid asphaltic materials (slow-curing), 
data from exposure and laboratory 
tests . 85-99 
of mixtures containing liquid asphaltic 
materials (slow-curing), data for 
cylinders and _ circular track 
sections. : 93-99 
Bitumen recovered from mixtures containing 
liquid asphalts (slow-curing), test 





data....... : 2 : 94, 97, 98 
Bituminous materials: 
tests of 59-61, 85-99 
use in soil stabilization eataeoanics 201, 203 
Bituminous paving mixtures, tests of fine 
aggregate mixtures of slow-curing 
liquid asphalts 4 85-99 


Bituminous roads: 
bituminous concrete roads, service behavior, 
test for determining, r., r. to p- | 
design of flexible pavements, a_-_-..-.- 201-212 
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Bituminous roads—Continued. 
efficiency in respect to fuel consumption by 
motor vehicles 118 
impact reactions 204-206 
Blends 
of cracked and uncracked asphaltic mate- 
rials, tests 59, 85-09 
of solvents, use and results from in spot 
tests of aspiiltic materials — 59-61, 92, 93 
pavements (wood, rubber), skidding 
coefficients for #2 


Block 


Bond 
in liquid asphaltic paving mixtures after 
testing on circular track, data for 
several samy les 95-99 
in rocks, cementing m_dia : 70, 73, 74 
Bonds (highway), funds for from various State 
tax receipts, 1936 138-140, 142, 144, 145 
Bonney (Harger and Bonney) formula for design 
of flexible pavements _. 208, 209, 211 
Boussinesq formulas (soil mechanics), r., r. to p_ 13, 14 
Brick pavements, pressure distribution on sub- 
grade, Bates road test data._____. 204 
Bridges, highway: 
concrete bridge floor slabs 
distribution of wheel loads and design of 
reinforced slabs, a nce aennt SMOG 
strength tests, r., r. to p 53 
forest highway bridges and channel changes, 
comparative costs - f 169-172, 175 
“Highway Bridge Surveys,” public ation no- 
tice. 7 ee ante 137 
lighting of, . top oo ae 116 
Brush wattles, brush layers, use in erosion con- 
trol of forest highway fills (Califor- 
nia) boce Maa eaters La 176-182 
Buchanan, James A., joimt author, a 185-198 


oe a ee ee ese 149 
Bulldozers, use in erosion control on forest high- 

way fills_____ ‘ 178 
Burned clay culverts, supporting power, Peccis- ee 


Burnt clay aggregates as affecting strength of 

concretes variously cured__ 53-58, 61 

Business, use of passenger automobiles for___ 104-106, 
109, 110, 114 


Busses, motor: 
registrations and fees paid for, United States 
(1936). _ _- ees 78-8 


speeds on Connecticut highways. -- om 5 
Cc 
Calcite in rocks used as concrete aggregates, 
effects of__.._- : 72-74 
Calcium carbonate: 
as cementing medium in sandstone____- 73 
reaction with quartz to form wollastonite__ 73 
Camera, motion picture, mounting in study of 
passing of vehicles on highways_.. 121 
Camp stoves and fireplaces, r. to p - eas 
Camp units, lay-outs for, r. to p______.---__.-.. 212 
Camps and cabins, tourists’ homes, use by auto- 
mobile tourists. _ _- -- 107, 112-115 
Cantilever concrete beams, impact and sus- 
tained load tests of: 
oie | A an aes von pannel 185-194 
test specimens, description Wicdcchncaskosens 186 
Canvas layers, use in measurement of pressures 


on flexible culverts under earth em- 
bankments. __ 225, 
presence in liquid | asphalts “(slow- 
curing) and relation to dispersion 


26}, 228 
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“arbenes, 


in xylene and naphtha-xylene ____ 85,93 
Carbon contents of selected asphalts (slow-cur- 
ing) and their residues______ 86-88, 93, 99 


Carbon dioxide as affecting rock decay-_____.__- 76, 73 
Carbon disulphide, use as solvent in tests of 
asphaltic materials and results ob- 
tained___ . 60, 61, 86, 87, 89, 91, 92, 98 
Carbon tetrachloride: 
high solubility of asphaltic materials in, as 
indicating that the material has 
not been overheated_____-_....._- 
use as solvent in tests of asphaltic materials 
and results obtained___....._____- 60, 
61, 86-89, 91, 92, 94, 98 
Casagrande, Arthur, soil research_______________ 
“Celite,”’ use in Haydite concrete 
Cement, use in soil stabilization 
Cement content of concrete: 
data for Haydite and limestone concretes 
tested for effect of curing condi- 
trons on stremgem. «sc. cscs 53, 56 
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Cement content of concrete —Continued Page 
reduction in vibrated pavement concretes, 
cost savings _ - 5, 30, 41, 43-45 
specification requirement Pome tot for 
vibrated pavement concrete 43,44 
Cementing materials in rocks as affecting dura- 
bility of rock. _- 70, 73, 74 
Channel changes on forest highways 
a. ian 169-175, 182 
cost data ; 169-172, 175 
Chemical analyses of rocks (micaceous granite, 


diabase, diorite) before and after 
weathering ‘ 72 
Chemicals, deliquescent, use in soil stabiliza- 
tien... 201, 203 
Chert, cherty limestones 69, 72, 73 
Circular loaded areas, pressure distribution pro- 
duced by: 
in soil beneath__- 4,5, 11, 12, 14, 203, 209-211 
over area of contact of vehic le tire and pave- 
ment, comparative data for solid 
and pneumatic tires. _- 195, 197, 198 
relation to design of reinforced concrete 
bridge floor slabs 149-167 


Circular track tests of slow-curing liquid asphal- 
tic mixtures 85, 93, 95-99 
Clay fills: 


erosion control of forest highway fill (Cali- 


fornia) __. 176, 177 
experimental fill used in design of flexible 
culverts 
description _ _- 223, 224 
tamping as affecting deflections in cul- 
vares...- 224-231 
Clay(s): 
as constituents of natural rocks used as con- 
crete aggregates, effects 72-74 
as products of weathering of minerals found 
in granite 72 
burnt clay aggregates, effect upon strength of 
concrete 53-58, 61 
stabilization methods 176, 177, 201, 203 
Clearances of vehicles passing 121-127, 


on highw ae 
130-132, 134-137 
Climatic conditions, weather, as affecting: 


automobile tourist traflic, volume of 106-108, 
111, 112 

heterogeneity ofsemi-solid asphalts, develop- 
ment of__ =m . 60 
slipperiness of road surfaces__- . 62 
speeds of vehicles on highways___- 75-77, 117 

Cohesion in soils, relation to: 

bearing power -- . 201-203, 208, 210, 211 


earth pressures, development around flexible 
culverts under embankments 
Cohesive soils, stabilization of. 176, 177, 181, 182, 201, 
Collection and administration costs of various 
State imposts, 1936 80, 81, 138-145 
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Compaction: 
of concrete in pavement construction, vibra- 


tion method, study of . 25-49 
of fills— 
and protection work in erosion control on 
forest highways--- 176-182 


as affecting load-carrying capacity of 
__ flexible culverts 224-231 
of liquid asphaltic mixtures, data for 


mixtures tested on circular track 95, 96, 98 


stability cylinders E 93 
of soils at optimum moisture c onte nt r 201, 
203, 230, 231 


Compressibility of soils: 
as affecting subgrade performance 201-203, 211 
coefficient of compressibility __- 3, 5, 14-17 
modulus(i) of compression of fill material 
over flexible culverts, data for 
tamped and untamped material 
theory of soil consolidation and testing of 


225 


foundation soils, a 1-20 
time-compression relations of soils under 

_ Sean .. 1-2 
Compression reinforcement, areas of, data for 
reinforced concrete bridge floor 


ed formu- 


slabs designed by modif 
1 159, 161, 162, 164-166 


as 
Compression tests of soils: 


apparatus, laboratory. ..___- 1, 2, 20 
SS , eae Fa . 1(fn.) 
usefulness of-__- 1, 6, 7, 19, 20 


Compressive strength of concrete: 
comparative data for 
faydite and limestone concrete var- 
oo cured and tested at different 
Se ae ee ee . 54, 58, 61 
vibrated. "wl nonvibrated pavement 
concretes of various mixes _- 25, 
30-32, 38, 39, 41 45, 47 49 
test methods and apparatus used for various 
concretes - _ - 30-32, 42, 53, 54, 58 
Compressive stresses in fibers of concrete test 
beams as caused by moisture in 


the outer shell__________ . 57,58 
Concrete: 

age of specimens, relation to ee .-- 30-32, 
53-58, 61 

a Bos = test mixes (Hay dite, 
emtene).......... 53 
durability, selation to quality of aggregates. - . 

, 72- 7A, 7 

Haydite concrete, strength as sieeek by 

curing conditions__......_.___- 53-58, 61 
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pitting as caused by aggreg*tes 73 | 
tests 
load tests (impact loads, sustained loads). 185- 
194, 205-207 


significance of, r. to p 
strength tests (compressive, 
various concretes 


73 (fn.), 77 
flexural) of 
25, 30-32, 


38, 39, 41-49, 53-58, 61, 185-194 

vibrated concrete, strength and uniformity 
of 25-49 

weights, comparative, of Haydite and lime- 
stone mixes used in test concretes 53 

workability of vibrated concrete 

as affected by reduction in slump 42 

workability factors for crushed stone 


and gravel pavement concretes 28-30, 
41, 43-45, 47, 48 
see also headings beginning Concrete—also 
Aggregates 
Concrete bridge floor slabs (reinforced) 
design by modified Westergaard formulas 
a 140-167 
examples of slab design 167 
Westergaard formulas 149-151 


moments produced by load, formulas for two 
types of reinforcement and several 
conditions of slab support 149-167 
of test specimens as affected by 
materials and methods of placing, 
r.top 
Concrete culvert pipe 
reinforced concrete culvert pipe, tests of, 
r.top 223 (fn 
supporting ability, r 
Concrete mixes, concrete mixing methods, use: d 
for certain test concretes 27-30, 53 
Concrete mixing water, loss during curing, data 
for Haydite and limestone 
concretes 54-56 
Concrete pavements: 
construction methods 
distribution of concrete to subgrade 


26, 30. 


strength 





25, 
31, 43, 46 
vibration method 
25-49 
oF , 43 


specifics ations, recommendations 

design, investigation of, soi] tests auxiliary 

to.. 208, 206, 207 
dynamic properties, research IS5- LM, 205-207 
efficiency in respect to fuel consumption by 

motor vehicles 118 
joints in, action under vibration of pavement 

by oscillating machine 206, 207 


multiple-lane concrete pavements, speeds 
of vehicles using (Connecticut 
data) 76 
slipperiness of, skidding coefficients 62 


thickness 


data for experimental vibrated and non- 


vibrated pavements with com- 

parisons as to strength and uni- 

formity 25-49 
relation to subgrade rate of propogation 

of oscillator force impulses 20), 207 


Concrete reinforcement 
bar sizes, bar spaces, used in study of design 
of reinforced concrete bridge floor 
slabs 158-182, 164-167 
requirements for bridge floor slabs of two 
types of reinforcement and various 
conditions of slab support, com- 
putation by modified formulas — 149-167 
Conduits (underground), strvetural design of 
flexible pipe culverts, a 217-231 
Congresses, road: 
Eighth International 


Road Congress, pro- 
gram 232, 233 

Third International Road Congress, reports 
(water-bound macadam roads), r 207 


Consistency tests, see Concrete 
Consolidation of soils, see Soil consolidation 
Corrugated metal pipe culverts, structural 
design, a_- 217 
Costs, highway: 
data for erosion control on forest a ge ay 
fills (California , 178, 180, 181 
savings by means of 
channel changes on forest highways 


Float tests 


231 


169 
172, 175 
reduction in cement content of vibrated 
pavement concrete. _. 25, 30 
see also Revenues, highway 
County and local roads, funds for, from various 
State tax receipts, 1936 138-145 
Cover material, types used in erosion control 
of forest highway fills (Californie). 176, 
173, 180 182 
Cracked and uncracked asphaltic products: 
blends of, test data ... 59, 86-88, 91-93 
comparative data for weather-resistant prop- 
erties tei i ; 59-61, 85-99 
Cracks: 
in liquid asphaltic mixtures 
circular track test sections 95, 96, 99 
exposure test specimens. __- . 89, 90, 94 
in rocks as affecting durability- . 70,72 
Crushed stone concrete: 
strength and uniformity of pavement con- 
crete as affected by vibration 25-49 
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strength as affected by curing conditions, 
comparative data for limestone 
and Haydite concretes 53-58, 61 
Crushed stone layers on dry sand and on wet 
clay, load tests of, comparative 
data a 204 
Crushing strength of concrete, see Compressive 
strength 
Crusts (surface), development on liquid as- 
phaltie mixtures tested on circular 
track a5 99 
Crystals, growth in igneous rocks : 74 
Culverts: 
box culverts, rectangular, study of, r 227 
flexible culverts (corrugated metal pipes) 
design, structural; experiments and 
calculations 217-231 
installation and layout of experimental 
culverts, bedding 217, 220-224, 231 


reaction to load 
as affected by thickness of pipe 
pressure distribution, 


219-221, 230 
deflections, 


movements, thrust, shear 217-231 
research, recommendation 231 
rigid culverts, reaction to load 217, 


218, 220, 223, 227 
Curing conditions, curing periods, effects on con 
crete, data for 
test specimens containing burnt clay aggre- 
gates Hs) 
vibrated pavement concretes and control 
specimens 25, 32, 
Curves, highway 
curvature data for forest roads constructed 
with and = without channel 
changes 169, 170, 172, 182 
effect upon 


58, 61 


43, 45 


motor-fuel consumption 17, 118 
motor-vehicle speed 77, 117 
spiraled curves, use on forest highways 
170 (fm.), 182 (fn 


Cushioning properties of tires, relation to pres- 


Sures over contact areas 1S6, 


IS7, 180-192, 195-108, 206 
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Debts and obligations (highway service of, 
funds for from various State tax 
receipts, 1936 138-145 
Deceleration 
definition = ISS (fn 
of pendulum during impact. 191, 192 
Deflection gages, use, r -- 2 
Deflections 
in concrete cantilever beams 
comparative data for impact and sus- 
tained load deflections a - ae 
187, 189, 191-194 
measurement, apparatus used in load 
tests 193, 194 
in culvert pipe (corrugated metal) under 
earth embankments 
as affected by tamping of side fills... 224-231 
calculations and measurements, com- 
parative data 217-225, 228-231 
continuation after fill completion 230, 231 
horizontal deflections 218-225, 228-231 
relation to pressures at sides of pipe 217, 
218, 220-224, 228-231 


vertical deflections 218-225, 229-231 
in pavements under load 
comparative data for flexible and rigid 
pavements ~ 204-207 
German reseireh 202-207 
in steel beams of .oad-measuring device in 


machine for load tests of concrete 193 
in tires (motor-vet icle) under sustained and 
impact forces, tests auxiliary to 
load tests of concrete 188, 187. 191, 192 
Deformations 
in culverts under ioad— 
flexible culverts_._. 217, 221, 231 
rigid culverts 217 
in materials under static and under impact 
forces es dependent upon time rate 
of defor mation 1n material stresse | 185 
in soils— 
comparison of observed deformations 


and deformations computed in 

accordance with theory of soil con- 

solidation.___- . 1,6, 7, 19, 20 
soil characteristics furnishing resist: ince 


to deformation. 201, 208, 210 
in tires under sustained load, tests auxiliary 
to load tests of concrete 186, 187 
Density (ies) : 
of concrete— 
specific gravity test data for vibrated 
and nonvibrated pavement con- 
cretes of various mixes. 30-32, 39-41, 45, 46 


_theoretical density, definition ; 46 
of liquid asphaltic paving mixtures, relation 
to stability, circular track test 


density of fill materials as affecting pres- 
sure distribution on flexible cul- 
verts under load --- 230, 231 
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Density(ies) -Continued Page 
of soils— Continued. 
maximum density at optimum moisture 
content, compaction to_ 201, 208, 230, 231 
Design: 
highway design 
channel change design on forest: high- 


ways = 169-175, 182 
flexible pavement design 201-212 
relation to 

fuel consumption 117, 118 
passing of vehicles on highw: Ay. 121-137 
speeds of vehicles . 77,117,118 


of pipe culverts (flexible) 
Diabase 
chemical 


217-231 


analyses before and after weather- 
ing 7 
texture, relation to durability 7 
Diesel powere | motor trucks, fuel consumption 

in relation to road grade 117, 118 
types used in re jucing base materials 
of test liquid asphalts and effects 


Diluents, 


upon volatility 85, SH, WO 
Diorite, chemical analyses before and after 

weathering 72 
Displacement-recording instrument, use in tests 


of pavements 205 
Displacement(s), see Deflections — Deforma- 
tions Settlement 
processes used in 


Distillation production of 


semisolid asphalts tested___- 59, 60 
Distillation residues of slow-curing liquid 
asphalts, test data___ S6,S87, 91, 04, 97 


Distillation tests of slow-curing liquid asphalts: 
as affecting alterations in materials Sh 
is indicative of 

incompatibility of 


blended = mixture 


(cracked and uneracked mate- 
rials) _ 87, 90, 99 
rate of volatility upon exposure. a) 


data for several materials tested for weather- 
resistant properties S691, 97, 99 
requirements, conformity with as indicative 
of hardening properties of mate- 
rials 86, 99 
Drainage 


drainage conditions as affecting consolida- 
tion of soils under pressure___- 1-20 
drainage structures 
as means of soil stabilization. 201 
flexible pipe culverts, structural de- 
sign, a en 217-231 
Drinking fountains, roadside 107 
Drivers (motor-vehicle), driving habits when 


passing on highways. 127, 
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drying prior to test after moist room curing 5s, 61 
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Dust, use as aggregate in liquid asphaltic mix- 
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metal) under earth embankments. 218, 
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Granitie soils of forest highway fills, erosion con- 
trol 176-182 
Granular soils: 
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Load-measuring device in machine for load 
tests of concrete 192, 193 


ad tests 
of concrete cantilever specimens by impact 
and sustained loads 
of concrete pavements by use of oscillating 


Is5- 194 


machines 205-207 
of crushed stone layers on dry sand and on 
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pavement 206 


used— 
in compaction of stability test specimens 
.- 93,95 


of liquid asphaltic mixtures 





* 


ie dS 








=p Seas etree 








. . > ry 
Loads —Continued Page 


used —continued 
on tires in circular track tests of liquid 
asphaltic mixtures 95, OS 
Loam 
as fill material, pressure distribution to 
flexible culverts 221, 230, 231 
bearing power of silt loam, relation to size of 
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registrations and receipts from registra 

tion fees, 1936 78-81, 106 

use for business, for pleasure 104 

li OY 0.114 


passing on highways, a 121-13 
publicly owned motor vehicles 
motor fuel used by, amounts ex 
empted from payment of motor 
fuel tax 63 
registrations (1936 78, 79 
speeds observed on Connecticut highways 
thermal efficiency, relation to speed and 
road grades 11S 
tourist travel in United States, use for 1O1-11¢ 
see also other headings beginning Motor 
also headings beginning Impact, 
Traffic— a/so Busses -Static loads 
Tires—Trailers and semitrailers 
Trucks -Whee! loads 
Mountain roads 
Diesel fuel consumption by trucks on, eom- 


parison with gasoline consumption. — 118 

forest roads 
channel changes on, a 169-175, 182 
erosion control experiments, a 176-182 


Mud deposits, consolidation of, theory of, r 
to p 15 (fn 


N 


Naphtha, use as solvent in tests of asphaltic 
materials and results obtained 59 

60, 86, 88, 89, 91-94, US 

heterogeneity 


Naphtha-xylene blend, use in 


tests of liquid asphalts 60, 92,63 
National forests, national parks 
tourist travel to 
by automobile 101-104, 107, 111 
by rail__. : 102 
see also Park and forest roads, ete. 
Nephelite, effect upon durability of rock 70 
Netherlands, Eighth International Road Con- 


gress in, program of___ 232-233 
Night driving, vehicle speeds observed at night 
on Connecticut highways__. 75, 76 


Oo 


Obligations (highway), service of, funds for from 
various State tax receipts, 1936_._138-145 

Obsolescence of highways, consideration in forest 
highway design_- one 170 





~ 


o 


Oil-processed roads: Page 
aggregates used in, gradings 93 
liquid asphalts (slow-curing) for use in. 60, 61, 85-99 

Oil-treated gravel roads, resistance to deforma- 


tion under load, factors affecting.. 208 
Oils 
percentages used in liquid asphaltic test 
mixtures ____ 93 


types used in production of various asphaltic 
materials 59, 60, 85, 86, 88, 90 
Oliensis spot tests of asphe iltic materials: 
data for 
liquid asphalts (slow-curing) 59-61, 
86-88, 91-93 
semisolid asphalts 59-61 
improved method, a__ 59-61 
Operating costs of motor vehicles. 114, 115, 117, 118, 201 
Oregon studies of effect of highway design on 
vehicle speed and fuel consump- 
tion 117, 118 
Organic acids as affecting rock dec: iv 70 
Organic matter insoluble in CS: and CC, 
development in cracking-coil residues of 
asphaltic materials under expo- 
sure as means of detecting hetero- 
geneity 60 
see also Solubility tests 
Oscillating machines, use in load tests of pave- 
ments, of soils 205-207 
Oscillation of pendulums, theory and applica- 
tion in concrete testing machine 186-192 
Oscillator force impulses, propagation in pave- 
ments and soils 205-207 
of liquid asphalts (slow-curing) 
effects of 
Oven curing of test concretes and effects of 
Oven drying of aggregates used in test concretes 
Ovens for camp use, r. to p 
Overheating of asphaltic materials during re- 
fining processes as indicated by: 
Oliensis spot tests 


Oven aging 





59, 61 
solubility in cold carbon tetrachloride 5Y 


Oxidation of components of rocks 70, 72 
P 

Page impact machine__- 44 

Page impact tests of liquid asphaltic mixtures 85, 

£4, 95, 98, 9Y 

Palmer, L. A., joint author, a 1-20 


Pans, vibrating, mounting and operation in 
concrete pavement finishing ma- 
chines 25-28, 41, 48 
Park and forest roads, et« 
channel changes, a___ 
erosion control (experimental) on 
highway fills, a 
funds for from various State 


169-175, 182 
forest 

176-182 
tax receipts, 


1936 _ _ 138-142, 144, 145 
see also National fore ‘sts, national parks 
Parker, J. L., joint author, a____. 149-167 


Parking places on scenic ice 

Passenger automobiles, see Motor vehicles 

Passenger-carrying motor vehicles, speeds of, 
Connecticut data- r 76 

Passing of vehicles on highways, a__- 121-137 

Peabody, L. E., joint author, a " 101-116 

Penalties, see Fines and penalties. 

Pendulums: 


description of pendulum used in machine 
for load tests of concrete 186-191 
motion, principles of 186-192 
Penetration data: 
for bitumen recovered from stability speci- 
mens of liquid asphalts aged in 
glass-covered boxes _- 94 
for liquid asphalts (slow-curing) and their 
residues tested for weather-resist- 
ant properties 85, 87-92 
for semisolid asphalts tested by improved 
Oliensis test : 60 
Percussion, centers of, in pendulums._- 187-192 
Periodie forces: 
application to road surfaces by oscillating 
machine - 205-207 
see also Pendulums, 
Permeability of soils: 
coefficient of permeability 
determination _- . 1-3, 14,15 
relation to voids ratio of soil.__.____-___ 2,3 
determination by means of compression test 
device ! 
relation to consolidation of soils’ under load__ 1- 
5 


103, 107, 116 


Permeability tests of liquid asphaltic mixtures 
tested on circular track, r_- . 96 
Permits, permit fees, see Licenses and permits. 
Petrographic descriptions of rock specimens, 
sample data sheet. __- 71 
Petrography: 
Ts OP Pi ncasccucas 
value in determining quality of rock, a- 
Picnic areas: 
camp stoves and fireplaces for usein,r.top.. 212 


70 (fn.), 77 
. 69-74, 77 


roadside picnic area (illustration) - ine. ae 
Pipe culverts (corrugated we re —_— 
turel,'@.......- ---. 217-3l 
Pitting: 
of concrete ee relation to aggregates 
i ne errant Ce yet ke 7 
of rocks, data for porphy Titic granite____.._- 74 








6 


Page 
plantings, in erosion control (experi- 
mental) of forest highway fills: 
| Se Sees 177 
types used____.-- .. 176-178, 181 
Plasticity data for liquid ‘asphaltic _ mixtures 
tested on circular track _- .. 97,99 
Pleasure, use of automobiles for... 104-106, 109, 110, 14 
Police, State highway, funds for from various 
State tax receipts, 1936__ 138, 140, 142, 144 
Population and passenger vehicle registration by 
geographic divisions, 1936......... 106 
Porosity of soil strata bounding compressible 
soils under load, relation to con- 


Plants, 


solidation of soils... .-..---- 1-29 
Porous base courses, use for circular test track __- 95 
Porous stones, use as filters in soil compression 

test device -.._---- i 1,2 
Porphyritie texture of rocks 74 


Power units, types used on vibr: ating ‘equip- 
ment for experimental _— 
concretes _ . 26,27 
Press, Heinrich, soil research - 203, 205, 211 
Pressure cells, use, r_..--- 204, 200 
Pressure distribution: 
in compressible soil strata between bounding 
surfaces of different conditions of 
permeability— 
computations__..-.- : : 4-19 
pressure carried by— 


“soil skeleton’’ are f FT 
water.......- 1, 2, 10, 14-17 

pressures exerted by ‘weight ‘of soil strata 
prior to loading. __--- 9-12, 15 


ratios of pressures at upper surfaces of 
soil strata to pressures at lower 
surfaces, several conditions._ 4-12, 18, 19 
rectangular pressure distribution_... 4-9, 17, 18 
relation to— 
consolidation of soils . 1 
depth of soil stratum nen 2, 4 
size and shape of loaded area 4 
voids ratio___---- 2, 3, 5-12, 14 
trapezoidal pressure distribution... 4-12. 7 
triangular pressure distribution. - “4-9, 11, 17 
in soils adjacent to loaded areas of fle xible 
pavements - 210, 211 
in soils beneath concrete pave ments set in 
vibration by oscillating machines 
206-207 
in soils beneath flexible pavements under 
loa 


angle of transmission _- = 207 210 
Massachusetts rule _....------ 27-209 
pressure-measuring equipment, need of 211 
relation to— 

rigidity of surface . 202-205, 208, 210-212 


shearing resistance of soil and of 

mat material _-_- 219-212 
size and shape of loaded area___.. 201-212 
soil characteristics... 203-205, 208, 210-212 
thickness of surface course. 202, 204, 207-212 
tire width, tire area of contact._-_ 205-211 
weight of road mat--_-_--_-- 204, 210 


research— 
foreign research...........-------- 202-206 
recommendations._--.....-..--- 211, 212 


in soils beneath foundation structures, re- 
search findings as applicable to 
design of flexible pavements. 202-204, 211 
on culvert pipe (corrugated metal) under 
earth embankments— 
culverts with and those without omnis’ 
side fills, comparative data___- 224- 231 
experiments and application of theory - 217 7-231 
measurement by friction ribbons__.... 224-229 
moduli of passive resistance _ - _ 221-224, 228-231 
Pressures: 
application methods and applied pressures 
in compression tests of soils - - 1-3,7 
unit pressures over contact areas of tires, 
variations in, determination of, a_ 195 = 
Proctor, R. R.. soil research 
Proportioning: 
of concrete— 
proportions used for specimens tested for 
effect of curing conditions - - _--_-_- 53 
specification requirements recommended 
for vibrated pavement concrete - - - 43 
variations in proportions of vibrated 
pavement concrete and effects 


upon costs and quality ____..____- 25-49 
of liquid * haltic mixtures tested on cir- 
I as tonivecicinehuresarwipien 93 


Public Works | ee th construction, see United 
States Public Works road con- 
struction. 

Pyrite as constituent of rocks, effects __-....__._. 70, 72 


Q 


Quartz and quartzite (origin, texture, weather- 
Sareea 69-72, 74 


Railroad and automobile tourist travel to 
AR parks, comparative data. 102 
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of liquid asphaltic mixtures tested on cir- 
cular track _ _- 95, 96, 98, 99 
Recreational areas, camp stoves and fireplaces 
for use in, r. to p 212 
Refining processes used for asphaltic materials 
as indicated by— 


Oliensis spot tests by improved method 61 
solubility of materials in carbon tetra- 

chloride - 59 

data for various materials tested 59, 60, 85 
Registration and other fees (motor-vehicle), 


receipts from, statistics by States, ° 
1936. _. : . 80, 81 
Registrations, motor vehicle: 
passenger vehicle registrations and popula- 
tion by geographic divisions of the 


_.. United States (1936) 105 
statistics, by States (1935, 1936) . 78,79 
Residues of selected asphaltic 


products, test 
data.___-.-- : 59-61, 85-99 
Revenues, highway: 
current status of funds for— 
Federal-aid highway projects 21, 50, 65, 82, 
100, 119, 146, 168, 183, 199, 213, 234 
United States Public Works road con- 
struction .99; rear covers of Nos. 1-4, 7, 11 
United States Works Program 
grade crossing projects... 23, 52, 67, 84, 148, 
215; rear covers of Nos. 5, 6, 8-10, 12 
highway projects 22, 51, 66, 83, 120, 147, 
184, 200, 214, 235; rear covers of Nos 
5, 8. 
receipts from various State imposts, allot- 
ments for highway purposes 
(1936) 138-145 
Motor-fuel taxes (State), 1936 
Motor-vehicle taxes 
Revetments, use in erosion control of forest 
highway fills 176 
Ribbons, friction, use in measurement of pres- 
sures on flexible culverts under 
earth embankments. _--_- 224-229 
Ring analysis of culvert pipes under e arth em- 


see also 


bankments 217-223, 230, 231 
Riprap, use in channel changes on forest roads 169 
175, 182 


Road congresses: 


Eighth International Road Congress, pro- 
gram. 232, 233 

Third International Road Congress, reports 
(water-bound macadam roads), r 207 

Roadside facilities for automobile tourists, 


illustrations . 103, 107, 110, 116 
Roadside plantings used on forest roads in 

erosion control_- 176-178, 181 
Rocks: 


quality, petrographic determination of 
texture and textural terms 


69-74, 77 
69, 71, 74 


weathering and products of _- "9-74 
see also Aggregates—Riprap 
Roughness, road, as affecting impact reactions, 
to SS 1S5 (fn 
Rubber, use in road surfaces,road congress sub- 
ae 232 
Rubber-block pavements, skid — coeffic _. 62 
Runner, D. G., a.._._._- ; 74, 77 


Rupture, moduli of: 
comparative data for 
Haydite and limestone concretes vari- 
ously cured and tested at different 


vibrated and nonvibrated “pavement 
concretes of various mixes 31, 
32, 38, 39, 47, 48 


values as influenced by ‘‘shell’’ effect pro- 


uced in drying concrete 56, 57 
Ss 
Safety (highway), relation to vehicle speeds, 
Connecticut data__.........-.__- 76, 77 
Sand aggregates, types and proportions used: 
in concretes (various) _..............-..-- 25, 26, 53 
in liquid asphaltic test mixtures__._....___- 85, 93 


Sand-cement ratios, variations in, effects on vi- 
brated and nonvibrated pave- 
ment concretes __. 28-30. 41, 43-45, 47, 48 
Sands and sandy soils, pressure distribution in 
and settlement of when under 


load__.___- Senne aneaa ew eeei mcim 203-206 
Sandstones: 
as concrete aggregates... __..________...-. 73, 74 
feldspathic sandstones_____.......-.-.---- 73 
Scheidig, A., soil research _____........---.---- 204, 205 
Schistose soils of forest highway fills, erosion 
contro] methods_-___........---- 176-182 
Screeds, types and operating methods used for 
vibrated pavement concrete__....  25- 
28, 30, 41, 48 
Season of the year as affecting vehicle speeds on 
highways, Connecticut data_____- 75-77 
Seismographs, use in load tests of soils and road 
i ES 205, 206 
Semisolid asphalts: 
commercial grades of, investigation of_____-_- 59-61 


Oliensis spot tests before and after exposure. 59-61 
Service behavior: 
of bituminous concretes, determination by 
impact test, r., r. to p 


8 








Service behavior—C ontinued. ‘Page 
of forest roads constructed with channel 
EO a es a eee 75 
asphalts (slow curing), simulated 
service tests . 35, 93, 95-99 


of liquid 


Settlement: 
of culverts (corrugated metal pipe), com- 
parative data for culverts with and 
those without tamped side fills. 224-231 
of soils 
data for— 
cohesive and noncohesive soils. 203, 205, 211 
experimental fill used in study of 


culvert pipe 6 ----.-- 224-231 
“pile action,’ development of. _- 203 
research applicable to design of flexible 
pavements -- 201-206, 211 
theory of soil consolidation and testing 
of foundation soils 1-20 
time settlement relations for various 


load and boundary conditions. __ 1-20 
Settlement cells, settlement plates, installation 

and use in study of flexible cul- 

Ser 224, 
Shafer formula for moments of inertia of corru 

e ited metal pipes and application 


228, 231 


‘ : - 219-221 
Shavano, Angel aes ; 212 
Shear 

in elastic solids, r- 13 

in soils adjacent to loaded areas of flexible 
road mats - : . . 210, 211 

radial shear, determing ation for culvert 

pipe (corrugated metal) under 
earth embankments 218, 222, 230 

Shearing angle in load distribution to subgrade 
of flexible pavement 207-210 

Shearing resistance of flexible road mats and 
their subgrade soils 210, 211 

Shearing stresses in concrete specimens (can- 
tilever) in load tests 187 

“Shell” effect of nonuniform distribution of mois- 
ture in drying concrete 56, 57 


Shoulders (highway), types and condition as 
affecting positions of vehicles pass- 
ing on highways. ._- 124-129, 131, 132 
Shoving of road surfaces, data for liquid asphaltic 


test mixtures 96 
Shrinkage stresses in concrete test specimens 

during drying 56-58, 61 
Sideswiping of motor vehic les in passing on bigh- 

ways, drivers’ avoidance of 125, 


127, 129, 130 
Silt loam, bearing piower of, relation to size and 


rigidity of bearing area 203, 205, 211 
Skidding on road surfaces: 
English investigations 62 
relation to vehicle speeds 62 
skidding coefficients for dry and for wet sur- 
faces 62 


Slides and slips on forest highway fills, preven- 
tion methods in erosion control. 176-182 
Slipperiness of road surfaces, measuring appa- 
ratus ‘ 62 
Slump of pavement concrete 
reduction, effects upon vibrated and nonvi- 
brated concretes variously propor- 


tioned _. 25, 28-31, 37, 38, 41-48 
specification requirements and suggested 
modifications . 25, 42-44 
Snow and ice on highways 
as affecting speeds of vehicles, Connecticut 
data. ; 75-77 
slipperiness of snow-covered roads, measure- 
ments of._.._._-. 62 


Softening points, data for residues of several 
slow-curing liquid asphalts and a 
blend__. : : . 87-92 
Soil characteristics 
as influencing— 
bearing power and pressure distribution 


under load __. 1-20, 201-212 
pressures on flexible culverts.. 221, 222, 230, 231 
changing by artific.al means 201-203, 211 


data for soils on forest highway fills (Cali- 
fornia) 176, 177, 179, IS1, 182 
dynamic properties of soils .-- 205-207 
Soil consolidation: 
coefficient of consolidation, determination 
and usefulness in computations 
6-12, 15, 20° 
compaction of soils at optimum moisture 
content... _- . 201, 203, 230, 231 
computations for various types of pressure 
+ a gaa and boundary condi- 
tion ae See 
resistance >. poi ney by soil <a, by 
water, in soil 2, 10, 14-17 
theory of, and testing of foundation sali a.. 1-20 


Soil pressure cells, use, r--- je 204, 209 
Soil research, soil tests: 
by application of— 
periodic forces__-..-..-- 0 a ee 205-207 
sustained loads__........-.-. 1-20, 202 205, 211 
compression tests (laboratory) - ----- 1, 2, 6, 7, 19, 20 
in foreign ae 1, 202-208 
review of research auxiliary to design of flexi- 
ble pavements___- é . 201-212 


“Soil skeleton,” receipt of pressures from "ne 
loads . 1,2, 10, 14-17 
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Soil stabilization, methods used: Page 
for subgrade soils 201-203, 211 
in erosion control of forest highway fills.. 176-182 


Soils, see headings beginning Soil 
types of soil. 
Solubility requirements 
for asphaltic materials as protection against 


also names of 


overheating in refining process 59 
for distillation residues of liquid asphalts of 
SC-2 grade. __. 86 


Solubility tests 
of bitumen recovered from 


liquid phaltic mixtures after traffic 
tests. Us 

stability specimens of liquid a 
variously aged v4 

of liquid asphalts (slow-curing) oe their res 
idues 0, 61, 85-89, G1-93 


Solvents, types used and results obtained 
in heterogeneity tests of various eaphaitic 
materials 61, 92, 98 
in solubility tests of various asphaltic bo 


rials .-.--- 59-6], 86-89, 91-94, OS 
Spangler, M. G.,a 217-23 
Spasoff, I. Mansfield, joint author, a W1l-1ie 


Specific gravity (ies 
of concrete, comparative data for vibrated 
and nonvibrated pavement con- 
cretes of various mixes 30 
32, 30-41, 45, 46 


of liquid asphalts (slow-curing) tested for 
weather-resistant properties. _—- sA,Y 
Speed detectors used in traffic surveys, descriy 
tion 75 
Speed (s 


motor vehicle speed (s 
data from study of pass 
highways 121, 123-127 
relation to 
design of highways 77, 117, 118 
dynamic load on flexible pavement 205, 
06 


ing of vehicles on 
, 129, 134 


fuel consumption and = operating 
costs 117, 118 
skidding coefficients 2 
weather conditions 75-77, 7 
weight of vehicle 117, 138 
speeds observed on Connecticut high- 
ways 
comparative data for— 
drivers with passengers and 
those without passengers 76 
men drivers and women drivers 76 
out-of-State vehicles and Con- 
necticut vehicles 75, 76 
relation to 


accidents 76, 77 

road type, road condition, and 
traffic volume 75-77 

time of day and season of vear 75-77 


of consolidation of soils under load, time 
settlement relations of soils under 
Various pressures 1-20 
operating speeds used for vibrating equip 
ment used on pavement concrete — 26, 27 
propagation speed of vibrations in soils under 
dynamic load -- 26, 207 
Spot tests, see Oliensis spot tests. 
Spreading methods and equipment used for vi- 
brated concrete test paverrents 25, 
or, Bt , 43, 46 
Stability 
of forest highway fills, stabilizing methods in 
experimental ercsion control 176-182 
of liquid asphaltic mixtures, test data 85, 93-99 


of subgrade soils, improvement method 201, 
203, 211 

Stake and brush wattles, use in eresion controlon 
forest highway fills : 178-180 


State roads 


funds for from various State tax receipts, 


1936... 138-145 
surfaced mileage and land area per mile, 

United States by gecgraphie divi- 

sions, 1935 106, 107 


Static loads, effects: 
on concrete (cantilever specimens), machine 
used in tests of 185-104 
on flexible pavements and subgrade soils. 202-206, 
211, 212 
Steam-reduced liquid asphaltic products, test 
data AQ-#i1, 85-99 
use in measurement of pressures 
on flexible culverts under earth 


Steel ribbons, 


embankments 224-229 
Stoves (automobile, camp), r. to p 212 
Strain gages, recording 193, 194 


Strains: 
in concrete, measurement in lead tests of 
cantilever beams _ 189, 193, 194 
in culvert pipe (corrugated metal) under 


earth embankments, measuring 
: apparatus, Measurements . 218-220 
in elastic solids (semi-infinite) under load __- 13 


Straw mats, straw wattles, use in erosion nee 
of forest highway fills._...._.__- 
channel changes in, on forest high’ 

ways. __.- 169-175, 182 


Streams, 
Streets: we i/o. 
funds for construction and maintenance of, 

see Revenues, highway 
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Strength tests of concrete: 
flexure specimens, machine for impact and 
sustained load tests of 185-194 
Haydite and limestone concretes variously 


cured and tested at different 

ages 53-58, 61 
vibrated and nonvibrated concretes of var- 

ious mnixes .-.. 25, 30-32, 38, 39, 41-49 


Stresses: 
in concrete beams, data for 
cantilever specimens tested for impact 
and sustained loads. 186, 187, 191, 192, 194 
Haydite and limestone concretes var- 
iously cured, moisture stresses. 56-58, 61 
in concrete bridge slabs under load, compu- 
tation 149-167 
in concrete pavements 
computation by Westerga 
r.top 


ard theory, r., 
185 (fn.), 195 (fn.), 203 


development under impact and sus- 
tained loads 185, 203, 206, 207 

relation to pressure distribution over 
areas of tire contact 198 

in culvert pipes (corrugated metal) under 


earth embankments 217, 219, 222, 230, 231 
in flexible pavements, equation for bearing 
capacity of pavement in terms of 
resisting stresses____.. 210, 211 
in soils under load— 
distribution of, determination by theory 


of soil consolidation 1, 2, 10, 13, 14 
stress reactions of subgrades under flex 
ible pavements , 209-211 


see also Pressure distribution—Shear 
Struts, use as affecting ratios between deflections 
and side pressures on flexible cul- 


verts under fills 217, 231 
Subgrade reaction, modulus of, determination « f, 
r ease Z 23 


Subgrades: 
improvement, methods of 
pressure distribution in, and supporting 
power of, subgrades of flexible 
pavements. 201-212 
vibratory movements under pa ivements sub- 
jected to oscillator force impulses. 205-207 
see also headings beginning Soil 
Sulphide minerals in chert and effects of 72 
Sulphurous acids as affecting rock decay 
Summer driving, vehicle speeds observed on 
Connecticut highways in summer. 75, 76 
action on asphaltic materials, ex- 
posure test data §9-61, 85-99 
Surfacing, road: 
surfaced mileages on primary State highway 
systems and land areas per mile, 


201-203, 211 


Sunlight, 


by geographic divisions, 1935 106, 107 

type end condition as affecting 
obile tourist traffic, volume of 106, 110 
iw fuel consumption___. ; 117, 118 
passuig of vehicles on highws ays 121-137 
speed, vehicle 75-77, 117, 118 
wet surfacing, skidding coefficients for 5 62 


see also names of types of suvfacing 
Surveys, survey data 
bridge surveys, ‘“‘Highway Bridge Sur \ eys,”’ 
publication notice : 137 
passing of vehicles on highways 121 127 
speec's (vehicle) on Connecticut highways 15-77 
touri-t travel in the United S‘ates 101-116 
Swedish experiments, water pressures in com- 
pressible soil understrata 1 


T 


Tamping of side fill material as affecting deflec- 
tions in flexible culverts under 
earth embankments 224-231 

thrusts in flexible culverts under 
earth embankments. 218, 222, 223 2 

Taxes, see Motor-fuel taxes— M otor-vehicle taxes 

Teller, L. W., joint author, a_. 185-198 

Temperature(s): 

evaporating temperatures, effect upon tex- 
ture and quality of residues from 
liquid asphalts (selected) 8A, 87, 90 
temperatures, use in production of 
asphaltic materials as indicated 
by— 
insolubility of contained 


Tangential 
30, 231 


high 


bitumen in 


carbon tetrachloride _ 59 
spot tests__--..- 9, 61 
oven temperatures used in 
aging of stability specimens of liquid 
asphalts 93-5 
curing of concrete specimens tested for 
effect of curing conditions on 
strength__. . ae 54, 55, 58 
subsurface and air temperatures during 
testing of liquid asphaltic mixtures 
on circular track ----- 95 
temperatures within exposure boxes in tests 
of liquid asphalts_____. 89, 94 


testing temperatures used for liquid ‘asph: alts” 
(slow-curing) tested variously for 
weather-resistant properties 85-95, 97-99 

transfer temperature of Dubbs process in 
reduction of crude oils........_-..- 85 


| 
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Temperature(s)—Continued. Page 
variations in temperature as affecting 
durability of rock_. 69, 70 


hardening of asphalts (slow- 
curing) - _.. $8, 8993-95 
water temperatures used in “the curing of 


concrete test specimens contain- 


liquid 


: ing burnt clay aggregates__- 54 
Tensile stresses in fibers of concrete test beams 
during drying. ____-. 56-58, 61 


Tension reinforcement, areas of; data for rein- 
forced concrete bridge floor slabs 
designed by modified formulas._..  158- 

162, 164-166 

Tensometers, type used in load tests of culvert 
pipe eats 218 

Terzaghi, Charles, soil research, r., r. top : i 

, 14, 20, 201, 202, 210 

Testing machines, testing nemaniiiig: types used: 

in compression tests of soils (laboratory 
device) - P 1, 2, 20 
in load tests— 
of concrete cantilever beams__- 
of pavements (flexible, rigid) and soils 
in measurerrent of 
pressure distribution on and settlement 
of culvert pipe (corrugated metal) 
under earth embankment 224-229 
slipperiness of road surfaces - - - -- 62 
variation in unit pressure over the con- 
tact areas of tires____.____- 
in service tests (simulated) of liquid asph: altic 
eae nT 95, 96 
in strength tests of coner rete specimens 30,54, 185-194 
in toughness tests of liquid asphaltic mix- 
Sera meer ORL 

see names of tests and names of materials 

tested—a/so Testing machines. 

Thawing, thaws: 

freezing and thawing as affecting durability 


185-194 
205-207 


195, 196 


ee oe rs “A 69, 73 
silver thaws and road slipperiness - : 62 
Thermal efficiency of motor vehicles, relation to 
vehicle speed and road grade 118 
Thickness of road surfaces, design for flexible 
pavements, a_. 201-212 
Thompson, J. T., joint author, a 121-137 
Thrust, determinations for flexible culverts 
under earth embankments 218, 
’ Pa 222, 223, 230, 231 
Tilden, C.J., 8 . 75-77 
Time-consolidation relations of soil strata under 
pressure, computations for various 
types of pressure distribution and 
boundary conditions 1-20 


Time data for oscillation of pendulums and re- 
duction of velocity during impact. 187, 
188, 191, 192 
Time duration: 
of contact between tire and test specimen in 


impact tests of concrete (formula). 191 
of load on flexible pavement, research recom- 
mendation 211 


Time rate of deformation of material as influenc- 


ing effects of static and impact 

forces 185 
Time savings in motor vehicle operation result- 

ing from road grade reduction 118 


Tires, motor vehicle: 
contact areas 
size and shape and relation to effects of 
impact and sustained loads 187, 
191-194, 196-188, 205-212 
unit pressures over, variations in, deter- 
mination of 
comparative data for solid and pneu- 
matic tires 196-198 
test equipment and procedure .. 195-198 
loads on, load-carrying capacities of various 
tires used in tests 95, 
186, 187, 192, 196-198, 206 
type, relation to dynamic forces produced by 
moving wheel loads on flexible 
pavements. 205, 206, 208 


types, sizes, and mountings used in tests 
cantilever specimens of concrete i 
187, 189-192 
unit pressures of tires over contact areas, 
yo | eres 2 195, 196 
Toughness tests of slow-curing liquid asphaltic 
mixtures___- . 85, 92-95, 99 
Tourist camps and cabins: 
camp stoves and fireplaces, r. to p____.._--- 212 
use by automobile tourists in the United 
eg ee 107, 112-115 
Tourist travel in the United States: 
ee . 101-116 
see also Foreign (out-of-State) motor ve- 
hicles. e 
Traffic, speed of, see Speed(s), motor vehicle 
speed (s). 
Traffic surveys: 
Connecticut— 
So} Se en eee 75 (fn.) 
vehicle speeds on highw aye ol........... 70-98 
SORRORIN HE Ws ie isn nec 121-137 


tourist travel in the United States......._ 101-116 
Traffic tests, circular track tests of liquid as- 


phaltic mixtures____.__.___- 85, 93, 95-99 
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Trailers and semitrailers, motor vehicle: Page 
registrations and fees paid for, United States, 
1936 78-81 


use by tourists in the United States 
Transfer or reregistration fees (motor vehicle), 
receipts from, 1936_- 80 
Trenching in erosion control of forest highw: iy 
fills 176, 180-182 
Trucks, motor: 
and tractor trucks, etc.; registrations and 
fees paid for, 1936 4 TRS, 
dimensions— 
relation to— 
positions of passenger vehicles on 
highways 124, 130, 132-137 
used widths of roads ; 121-124, 
128-130, 132-137 


widths— 

legal width 132 
survey data 124, 130, 132-137 

fuel consumption, relation to highway 
grades and weight of vehicle 117, 118 
level road rise equivalents 117 

loading diagram in study of design of rein- 
forced concrete bridge floor slabs 149 

passing of trucks and passenger cars on 
highways__- 121-137 
speeds on highways : 75, 123, 127, 129, 134 
Tunnel illumination, r. to p__-- s 4% 

U 

United States Public Works road construction, 

current status__- 99; 


rear covers of Nos. 1-4, 7, 11 
United States Works Program: 


grade crossing projec ts, current status ~ Sm 
67, 84, 148, 215; rear covers of Nos. 5, 6, 
8-10, 12. 

highway geees, current status . 22, 51, 66, 
3, , 147, 184, 200, 214, 235; reir covers 


of Nos’ 5, 8. 
Users of highways, imposts on, receipts from and 
lisposition of, statistics (1935) for 
various State imposts _ 64, 80,81, 138-145 
Vv 


Vacuum-distilled semisolid asphalts, spot tests 
of 2 





ekees 59, 60 
Velocity: 
of cecillation of pendulums _ $87, 188, 191, 192 
of stream flow, reduction in channel chanzes 
on forest highways... 169, 170 
of water flowing through soil pores as af- 
fecting soil consolidation __ 1-3, 14, 15 
tangential velocity formula for fallin: pon- 
| as 188, 191 
Viaducts, lighting of, r. to p : 116 
Vibrating equipment for use in placing pave- 
ment concrete, study of__ 25-49 
Vibration: 
effects in buildings, test used in study of 205 
surface vibration of pavement concrete 
depth of slab affected by 42, 43 
effect on strength and uniformity. 25-49 


vibration properties of road structures ani 
their subgrades unier loads ap- 
plied by oscillating machine 205-207 
Viscosity (ies) of liquid asphaltic materials: 
data for slow-curing liquid asphalts tes ed 
for weather-resistant properties - 85, 
85, 88,89 
requirements for SC-2 grade materials _- 86, 88 
viscosity tests at various temperatures, 
value of... 88 
Visibility as affecting speeds of vehicles on hizh- 


ways, r 
Voids: 
aggregate voids, data for various aggregates 
used in test concretes 25, 29, 30, 53 
in concrete, honeycombing of concrete, data 
for vibrated and nonvibrated con- 
cretes of various mixes_ 


eonce 76 


25, 
39, 31, 33-38, 41-49 
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Voids ratios of soils: Page 
definition _. 2 
relation to consolidation of soil samples and 

settlement of soil strata under | 
load __- 2, 3, 5-12, 14,15 | 
values for soils under different pressures and 
prior to loading », 3, 7-12 
Volatile matter, losses from liquid asphi alts 
(slow-curing) 85-99 
Volatilization residues of selected liquid as- 
phalts (slow-curing), tests of 86, 87 
Volatilization tests of liquid asphalts (slow- | 
curing): 
as causing alterations in materials RH 
as indieative of 
incompatibility of blended mixture 
(cracked and uncracked mate- 
Ss 87, 90, 99 
volatility upon exposure 9 | 
data for materials tested for weather-resist- | 
ant propeities 86, 87,90, 99 | 
w | 
Walls (retaining), materials for use in, petro- 
graphic examination of 69, 73 

Water 
solvent action as hastening rock decay 70 
see also headings beginning Moisture, 

Vater also Absorption -Chan- 
nel changes—-Concrete mixing 
water— Erosion control 

Water-cement ratio(s) of concrete 
comparative data for Haydite and limestone 

test concretes 53 
recommendation for vibrated pavement con- 

crete.... 43 
variations in, effects upon vibrated and non- 

vibrated pavement concretes 25, 


27-30, 41-48 
Water content of concrete, mixing water remain- 
ing in Haydite and limestone con- 
cretes variously cured and tested 
at different ages... 53-58, 61 
Water curing of concrete: 
immersion of air-cured test specimens prior 


to flexure tests__ 54-58, 61 
relation to strength, data for Haydite and 
limestone concretes 53-58, 61 
Waterproofing of absorptive soils on forest high- 
way fills. 181 


Wattling of fill slopes of forest roads (California), | 
methods and costs 176-182 | 
Wave propagation of vibrations in soils and 
pavements under oscillator force 
impulses___- 205-207 
Wax-bearing asphaltic residuals, spot test data_ 59, 60 
Waxy bodies as cause of heterogeneity of semi- 
solid asphalts, comparative effi- 
ciency of gilsonite and xylene in 
correction of heterogeneity so 


caused ___ 59, 60 
Wear test values fer aggregates used in test con- 
cretes____. 2 


Weather, see Climatic conditions, weather 
Freezing—Weather-resistant prop- | 
erties —Weathering 

Weather-resistant properties of liquid asphaltic 
materials (slow-curing 60, 61, 85.99 


Weathering 
of rocks 
alteration products of various minerals. 69-73 


effect upon durability 69-74, 77 

see also Erosion control— Exposure tests 
Welborn, J. Y., joint author, a 59-61 
Westergaard, H. M.,r.,r. top 149, 


185 (fn.), 195 (fn.), 203 
Westergaard and modified formulas for maxi- 
mum moments in concrete bridge 
floor slabs of two types of rein- 
forcement and various conditions | 
of slab support 149-167 


Page 
Western States, automobile tourist travel in 104, 
105, 108, 109, 112 
Wet conditions, dry conditions: 
alternately wet and dry conditions as affect- 
ing stability of liquid asphaltic 


mixtures 93-99 
as affecting bearing capacity of, and pressure 
distribution in, soils 201, 205 


W heel loads 
application to 
cantilever specimens of concrete, ma- 


chine for 185-194 

circular test track, apparatus for 95, 96 
distribution 

through tires 185-198, 205, 206 

to bridge floor slabs 149-187 


to flexible pavements and their sub- 
grades 201-212 
impact and sustained forces developed by_ 185 
194, 202-212 
measurement in determination of skidding 
coefficients of road surfaces 62 
moments produced by, formulas applicable 
to calculation of reinforcement re- 
quirements of concrete bridge floor 
slabs 140-167 
Width(s), highway 
adequacy (relative) of 18-foot, 20-foot, and 
22-foot widths for modern traffic 121, 
126-137 
effective widths over which wheel loads are 
distributed on bridge floor slabs 149, 
Ny 


relation to 
positions of vehicles in passing on high- 


ways 121-137 
traffic speed and volume 76 

used widths and total widths, comparative 
data 121-124, 128-130, 132-137 


Willow cuttings, use in erosion control of forest 
highway fills 176, 177, 181 
Winkler-Kock shell still refined asphalt, spot 


test data 60 
Winter driving 
skidding coefficients for snow-covered roads 62 
vehicle speeds observed on Connecticut high- 
WAYS in winter 75-77 
Winterkorn, Hans F., soil research 201 
W ollastonite 73 
Wood-block pavements, skidding coefficients 62 
xX 
Xylene 
as solvent in Oliensis tests of asphaltic ma- 
terials 59-61, 92, 93 


efficiency in correcting heterogeneity caused 
by waxy bodies in semisolid as- 
phalts 60 
“xylene insoluble” 
data for exposure residues of slow-curing 
liquid asphalts 60, 61, 93 
definition 59 
Xylene equivalents of asphaltic materials: 
data for 
residues of slow-curing liquid asphaltic 


materials after exposure 60, 61, 92, 93 

semisolid materials before and after ex- 
posure AY, 60 
definitions 59, 92 
determination, method 59 


relation to— 
exposure time and exposure film thick- 
ness 60, 61, 92, 93 
gilsonite equivalents for same materials. 59, 60 
usefulness in interpretation of spot test re- 
sults 60 


Y 


Yellowstone National Park, tourist data (1922- 
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